Abstract: This paper presents a novel approach to the team building emphasizing group-related attributes of potential candidates instead of focusing on their individual characteristics during the recruitment process. The main assumption is that the teamwork capabilities are equally if not more important than individual skills or competences when selecting new team member. Myers-Briggs Type Indicator is used for analyzing teamwork capabilities and multicriteria decision making model will be developed as a final solution.
Introduction
There is no doubt that nowadays teamwork is a key factor of the successful company. Teamwork can be defined as a collaboration of two or more people on a common task [13] and it improves innovativeness of the company [20] . According to Hayes teamwork encourages people to be more professional and responsible [12] . It also helps to empower employees and gives the opportunity of making decision to the people who perform the tasks [17] . Very often teams are used for in order to manage change, reduce costs, increase effectiveness and productivity [2] . Unfortunately gathering a group of people and just calling them a team is not a solution. It is important to note that there is a significant difference between group and team and is related to the way that group and team achieve their goals as well as to the evaluation of their performance. Members of the group are responsible and accountable for individual work products and in the same way is measured their performance whereas team's performance is measured as a function of individual and collective efforts and results as all members share individual and mutual accountability [16] . The main differences between the group and the team are described in Table 1 . and it is a base for defining the main problem described in Section II.
There are two important differences in the table above that have solid consequences for the work results.
Team members' mutual accountability and collective work products lead to the fact that team's performance is directly impacted by cooperation capabilities and relationships between team members. This does not exist in a group as group's members are treated individually. [16] )
But in case of a team if team members are not able to cooperate and their professional relations are below the sufficient level such team will not be successful even though all individuals are very competent [8] .
Sometimes very competent experts are selected based solely on their professional skills which do not include social and communication attributes and that may not have suitable personalities for team work [17] . Team composition is an important issue for a team success and includes such factors as composition of member's personality, team leadership or communication and coordination within a team [10] . It was noted already in the beginning of 19 th century by the Polish economist, engineer and management science researcher Karol Adamiecki that besides two types of harmony that are crucial for effectiveness of collective workharmony of choice and harmony of doing -there is also a third one, the harmony of spirit which deals only with human factors and should connect all people working together [1] .
This paper focuses on a team as defined by Katzenbach and Smith [16] : "A team is a small number of people with complementary skills who are committed to a common purpose, set of performance goals, and approach for which they hold themselves accountable" and elaborates on a team building method using individual (technical) and group (human) related factors with a main assumption taken from a software project teams that when talking about better team performance human attributes of team members are more important than their technological skills [10] . There are different types of teams: sales team, project teams, sport teams, R&D teams, service teams, management teams, etc. In this paper IT Service Team is discussed. The role of such team within IT organization is to deliver and maintain IT services according to the Standard Level Agreement between the service provider (IT Service Team) and the customer (i.e. Global F&C Team). Despite service delivery tasks discussed team also transforms into project team where all resources are used in the project mode, meaning the team provides unique end result in a limited time with limited cost. In the next sections when the problem is stated or the solution proposed described above IT Service Delivery team is meant. This paper is organized as follows. In Section II a practical problem of recruiting a new member to the already existing and well performing team is described. Different aspects of selecting the optimal candidate from group-related and individual perspective are listed. Then a novel approach to the team building process with a focus on social and team working capabilities of potential candidates is proposed in Section III. The model as such is not created yet but its components are described. Section IV provides and illustrative example of the problem and its solution. Last two sections provide information on possible further research and conclude the paper with a short summary.
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The problem
Having well organized team with competent members is a goal that many managers want to achieve. Such team when well managed will perform excellent using the synergy effect coming from complementary characteristics of its members. However in today's dynamic and turbulent environment in the most of the companies the only thing that is constant is a change. There is a IT Service Team (small circles) that possesses well established communication and knowledgeflow channels (arrows between the circles) and has its solid structure with formal leader (crossed circle), subject matters experts, support personnel. This team due to the organizational changes is forced to increase the number of its members by selecting one from the pool of candidates (triangles) that are dispersed geographically and poses different levels of competence, skills, experience and interpersonal capabilities.
In the next chapter a solution based on multicriteria decision model for the recruitment problem is proposed.
Proposed solution
The proposed solution is based on the assumption that team-working skills and cooperation capabilities of candidate are equally if not more important factors than his individual characteristics. It is based on a multicriteria decision model using two sets of criteria: individual and group related with emphasis on MyersBriggs Type Indicator and Cognitive Proximity. In order to make a team more effective such diversities as cognitive style, team role preferences or values must be smartly organized and managed [14] . One of the factors for a successful team is communication. In Opt and Loffredo's work can be found that introverts tend to be socially disadvantaged because of their communication preference and they see themselves as poor communicators [19] . That may have negative impact on the team's communication. However knowing the communication's preference of team members can increase tolerance and acceptance of those who are not feeling well with expressing externally [19] and thus improve the overall quality of team communication. In James Stapelton's research it can be found that there is a significant difference in the decision performance of teams if MBTI functions of team members taken into consideration [22] . Cognitively heterogeneous pairs of members in Sensing-Intuition MBTI function are outperforming only sensing pairs in decision performing but not homogenous intuitive pairs of members [9] .
In a first stage the existing team is analyzed in order to determine communication channels and knowledge flows. This can be done by performing simple survey asking team members i.e. 'whom do they communicate with most often' or 'whom do they ask for an advice'. Results of the survey are represented by a digraph or by its matrix. An illustration of the example answer for the question of 'whom do you ask for an advice when performing daily work tasks' is presented on Fig. 2 . Such question identifies the subject matter experts and the knowledge transfer within the team.
In above graph vertices represent team members and arcs the knowledge flow between the members. Subject matter experts and their level of importance in the knowledge transfer within a team is defined by the node's outdegree value (deg-(v)) ordered from highest to lowest. In our example:
That means that member (3) serves as a knowledge source for most of the team members and should be considered as main contact point for a new member in a process of induction into new tasks and responsibilities. The following team members with lower outdegree values should be treated accordingly.
Second stage of the team analysis will be based on the Myers-Briggs Type Indicator concept. It is based on Carl Jung's theory of psychological type. It assumes that every person has natural preference in perceiving the world and making decisions in the same way like with preference of using right hand over the leftor vice versa [6] . This preference is defined by four pairs of dichotomous attributes: Extroversion/Introversion, Sensing/iNtuition, Thinking/Feeling and Perceiving/Judging [5] . Combination of one attribute from each pair creates sixteen psychological types that a person can be described by and they are listed in Table 2 . [24] . The pair of introvert vs. extrovert is quite easy to define as extroverts are outer world oriented and teamwork stimulates them. Such relation will be positive for cooperation. On the other hand it will be very difficult for two introverts to cooperate as they draw their energy from the focus on concepts and ideas and they need quiet time alone. And thus such relation will be negative. Relation between introvert and extrovert will be neutral from the teamwork perspective. People characterized by iNtuition attribute are able to create a vision from the scratch and set a future goal whereas Sensing team members will put this vision into realistic frame and make it happen [5] . Such relation is complementary and positive. Relations S-S and N-N are neutral as such people see the world in the same way and often such relation does not bring any creative impulse. The same rule applies to Thinking-Feeling relation.
In case of Judging and Perceiving pairs the situation is different. J-J and P-P people share the same vision of the world and agree on the same values and norms. This is why such relations will be positive. On the other and J-P people will not be able to understand each other and foresee what the other is going to do [7, 8] . This relation will be negative from the cooperation perspective. Above relations are summarized in Table 3 . by assigning "+" for positive relation, "n" for neutral and "-" for negative relation. Relations between single attributes of different dichotomies, i.e. Extrovert vs. Intuitive are not valued as they operate on different domains and are incomparable.
In Table 4 . Saaty's fundamental scale for pairwise comparison is presented. It is used in order to quantify described attributes' relations. Explanation of the intensity of importance from the scale ideally fits to the purpose of valuing different types of relations between MBTI attributes. It must be stated here that the above values are chosen in a subjective way in order to emphasize the difference between the relations and to simplify further calculations.
Quantified attributes' relations are presented in Table 5 . Individual attributes' relations are extrapolated to the whole types and MBTI types' relations matrix is created. This matrix is presented in Table 6 . In order to simplify further calculations above matrix is normalized by dividing it by maximum value. Normalized matrix is presented in Table 7 .
Above matrix can be read in following way: the best combination of types for cooperation is a pair with the highest value in the matrix. In our case the highest value equals 1 for pairs (ENFJ, ESTJ), (ENTJ, ESFJ), etc. On the other hand the worst combination of types for cooperation are pairs with lowest value in the matrix. In our example these are (INFP, INFJ), (INTP, INTJ), etc with value 0, 1. This table is used as follows. All members of existing team are MBTI analyzed and each member has one out of sixteen MBTI types assigned. The same applies to all candidates. Now candidates will be compared pairwise with previously subject matter experts of the team in order to find the highest values for such comparison. This will be the first group-related criterion for the final model. Second group-related criterion is a competence level of candidate in relation to other team members. For that purpose Walukiewicz's concept of Cognitive Proximity will be used. Cognitive proximity called also technological proximity defines the cognitive distance between actors working on a particular problem [23] . It consists of codified and tacit knowledge related to the problem being solved as well as problem-related experience, differences and similarities of the actors. Cognitive proximity facilitates their creative cooperation and stimulates innovative processes involved in the act. It makes their communication easier and simplifies the learning process as well. In order to quantify our research and analysis, we introduce the utility measure u of cognitive proximity (similar measure is used for other proximities as well) that is expressed by a binary function below 1 if expert E is cognitively able to co-operate with expert H during time t u(CP, E, H, t) = 0 otherwise where u means utility function, CP -cognitive proximity, E and H are actors working on a specific Virtual Production Line and t is a time period during which E and H cooperate. This function should be understood as follows: if two experts E and H are cognitively able to cooperate, that is to say, their codified and tacit knowledge levels allow them to cooperate on a specified problem during time t, our utility function yields the result of 1. Cognitive proximity is direct in a sense that we are interested both in actors and direct cognitive relations between them and that they have influence on that proximity. One could think that two actors working together should be as cognitively close to each other as possible, however too much cognitive proximity may be detrimental to learning and innovation [4] .
Therefore another measure d for expressing cognitive distance between actors that could be understood as difference in knowledge -tacit and codified, relevant to the problem -is introduced. The utility function curve in relation the distance has a shape similar to the bell curve, as shown in the Fig. 3 . To achieve optimal productivity of two actors working on a problem, their cognitive proximity should look as shown. As cognitive proximity is very dependent on the problem being solved, the shape of the curves will vary accordingly, nevertheless the idea is that optimal utility will always be achieved at a similar point. Cognitive proximity is asymmetric which means that the knowledge absorption capacity of actor E is not the same as that of actor H, i.e. actor E may understand or even anticipate the ideas of actor H faster than actor H ideas of actor E [11] .
Properties of utility and distance of proximity:
u(CP, E, H, t) ≠ u(CP, H, E, t) (4) Figure 3 . Utility measure of cognitive proximity in a given time t (source: [23] )
And they mean that distance between actors E and H is expressed as a value between 0 and 1. If distance d equals 1, then our previously defined utility measure equals 0, meaning that those actors are not able to cognitively cooperate. If distance equals 0, then actors E and H are "cognitively the same" for a particular problem and their cooperation will not bring any synergy, so the utility function value will be 0. Asymmetry is represented on Fig. 3 . by two curves: solid one describing the distance between actor E and H and dotted describing cognitive distance between H and E.
The goal of cognitive proximity is to define and select an optimal group of actors working together from the perspective of creative problem being solved or, in other words, from the perspective of knowledge absorption and productivity, and innovation creation.
These are the two main group-related criteria that are used in the team member selection model. They are complemented by the analysis of individual criteria like education, experience, academic results, age, language skills, interpersonal capabilities, etc. Individual attributes of the existing team member have a minor influence on the model as they are already incorporated in the current performance of the team.
Next stage in the selection model deals with an analysis of potential candidates and it starts with the MBTI analysis. Then it is followed by the analysis of individual attributes of candidates including geographical location. It is not a surprise that currently many organizations consider outsourcing as a cost cutting strategy thus they are more willing to hire new employee in such countries like China, India or Brazil than in Germany, Finland or US where labor costs are much more higher. For the decision making process this criterion will be combined with the competence factor in order to provide the correct answer for the choice to be made. We can assume situation that there is two candidates from which one is located close to the base team with a higher level of competency but with also with a higher costs and the second located in a different time zone with a lower level of competency but also with a much lower costs. At this point it should be decided whether it is more profitable to hire more competency for the higher long term costs but with quicker ROI as collocated team member with higher initial skills will be able to perform his daily job quite fast.
On the other hand hiring someone in the different time zone with lower level of competency might seem to be unreasonable decision however long term costs of outsourced employee are so much lower that it might be profitable to higher such person and for the initial months collocate such member within the team for the faster knowledge transfer and afterwards sending back. Crucial issue here that will determine the choice is the knowledge transfer pace for temporary collocated new team member and thus such collocation time that influence the total cost of employee.
Above five stages of analysis form a base for new team member selection model using group-related and individual characteristics of existing team members and potential candidates. The whole model is presented in Fig. 4 . First stage of the model identifies existing team structure, communication channels and knowledge flows. It is followed by the typological analysis of team members using Myers-Briggs Type Indicator modified in order to quantify cooperation relations between different types. Last stage of the team analysis is related to the individual attributes of its members. Then potential new team members are analyzed starting with MBTI type identification and followed by individual attributes analysis including geographical location, experience and competence. In the final stage multicriteria decision is made based on the group-related and individual attributes emphasizing cooperation and social characteristics of both team members and candidates.
Such model for a new team member selection based on group-related and individual attributes can be used for example in global telecommunication companies which have plans to outsource some of their operational tasks, i.e. IT support, marketing, etc. After outsourcing these tasks will be performed jointly by internal resources and external consultants depending on the criticality of the tasks. The company that wants to outsource is sending out requests for proposals for outsourcing services and providers are proposing delivery of the services including human resources allocated for the tasks being performed. Then requesting company can use such model for the selection of optimal external candidates to be working with an internal team in order to achieve the highest possible quality of the service to be provided. In the next chapter an illustrative example of the problem and solution proposed is presented. Matrix representing knowledge flow between team members is showed in Table 8 . 
This gives following outdegree values for each of the team members:
From above it can be seen that member M 1 possesses the most knowledge in the team and is a source of knowledge for all of the team members. In the opposite the member M 8 is least skilled from the knowledge transfer point of view. Now it is time in the method for comparison of all identified and defined values of candidates against existing team members. Firstly we compare MBTI types using values from Table 9 . Above matrix acts as a base for a decision making process regarding the best candidate. First, all columns will be multiplied by the weights according to the results from Team SNA -each column will be weighted by its outdegree value divided by the number of team members. The results are presented in Table 10 . 
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Then each row is multiplied by the required competence factor. The results are shown in Table 11 . Last step in our example is multiplying each row of the above matrix by the reciprocal of the Country of Residence factor and normalizing the whole matrix.
The results are shown in Table 12 . That means that in our example the best candidate for the team is C 4 which is the final decision point in the presented example.
Further Research
It must be stated that described example was very simple and limited only to one group related and two individual attributes. The method used simple operations as its main role was only to present the possible new method of choosing the right candidate for the existing team using jointly individual and group related attributes of both existing team members and potential new members. There are several next steps in the research that will focus on: 1) Further research and analysis of the MBTI instrument and its usage in the team building activities from the team members' personality matching perspective 2) Research and development of the team members' competence match method based on the Cognitive Proximity concept. Initial analysis of the concept suggests the usage of fuzzy sets methods in order to get optimal competence compatibilities and complementarities that generate synergy effect.
3) Development of sufficient number of individual attributes used in the general selection method. 4) Development of the general selection method based on the multicriteria decision making process.
Conclusion
The common problem of today's corporations is to acquire competent and experience staff that is capable of performing well in a fast and changing environment. Typically the recruitment process takes care of individual characteristics of potential new employees without relation to existing team that new employee will work in. This can cause a situation when well skilled new team member will not fit into existing team and instead of improving its performance will negatively affect it. As a solution for this problem a novel approach to the selection process is proposed. The solution is based on multicriteria decision model taking into consideration group-related and individual characteristics of both, existing team members and candidates. The selection model consists of five analysis stages that are concluded with sixth stage of decision point. Two main criteria for group-related attributes are Myers-Briggs Type Indicator and Cognitive Proximity concept.
